Investigating magnetically aligned phospholipid bilayers with EPR spectroscopy at Q-band (35 GHz): optimization and comparison with X-band (9 GHz).
This paper presents the improvement and advantages of investigating magnetically aligned phospholipid bilayers (bicelles) utilizing electron paramagnetic resonance (EPR) spectroscopy at a microwave frequency of 35 GHz (Q-band) and at a high magnetic field strength of 1.25 T when compared to weaker magnetic fields for X-band EPR studies. The nitroxide spin label 3beta-doxyl-5alpha-cholestane (cholestane or CLS) was inserted into the bicelles and utilized to demonstrate the effects of macroscopic bilayer alignment through the measurement of orientational dependent hyperfine splittings. The effects of different lanthanide ions with varying degree of magnetic susceptibility anisotropy were examined. The requirement of minimal amounts of the Tm3+ and Dy3+ lanthanide ions for well-aligned bicelles were examined for Q-band and compared with amounts required for X-band bicelle alignment studies. At a magnetic field of 1.25 T (when compared to 0.63 T at X-band), the perpendicular and parallel orientation were aligned with lower concentrations of Dy3+ and Tm3+, respectively, and thereby eliminating/minimizing the unwanted effects associated with lanthanide-protein interactions. Thus, it is much easier to magnetically align phospholipid bilayers at Q-band when compared to X-band.